F
USARIUM wilt is one of the soil-borne diseases of flue-cured tobacco (Nicotiana tabacum L.) for which host resistance is a major means of control. It is caused by the fungus Fusarium oxysporum (Schlecht) Wr. vat. nicotianae J. Johnson, Snyder, and Hansen. Very little information has been published relative to inheritance of the reaction of tobacco to the Fusarium wilt organism. This may be due in part to the extreme variability of the disease reaction. Failure of nonsegregating genotypes to respond in a consistent manner has made both field and greenhouse classifications of genotypes difficult.
In summarizing some of the inheritance studies conducted with tobacco, Valleau (10) tentatively concluded that reaction to Fusarium wilt is controlled by a single gene pair, with resistance partially dominant or recessive. Clayton (1), however, stated that in tobacco all Fusarium resistance is inherited on a polygenic basis. Inheritance studies involving the reaction of various crops other than tobacco to Fusarium wilt have shown that, depending on the host, resistance varies from recessive, to intermediate, to dominant, and is determined by one to many factor pairs (9). The objectives of this study were to determine the mode of inheritance of reaction to Fusarium wilt in flue-cured tobacco, and to obtain estimates of the additive genetic and dominance variances for resistance.
MATERIALS AND METHODS
Seven flue-cured tobacco varieties, representing a range from highly resistant varieties to varieties susceptible to Fusarium wilt, were used in a hybridization program to provide the desired genetic populations. The varieties and their disease reactions were as fob lows: 'TI 448A', a highly resistant Nicotiana tabacum introduction from Colombia, South America, which has served as a base source of Fusarium resistance; 'McNair 121' and 'NC 95', highly resistant; 'NC 75', moderately resistant; 'Hicks', low resistance; and 'Coker 316' (C 316) and 'McNair 10', susceptible.
These 7 varieties were grown in the greenhouse in the spring of 1962 and a diallel crossing scheme employed, resulting in all 42 possible F1 combinations. A single plant of each variety was used both maternally and paternally in crosses with the six other varieties. Selfed seeds were obtained from each of the paront plants. The The flasks were held at room temperature and w mittently by a mechanical shaker. At the end o the mycelial-spore suspension was mixed in a 5 to 10 seconds. The 4 isolates were then blend tions and diluted 1:1 with tap water for use as All tobacco seedlings were grown in the gree bromide-treated 3:1 soil-sand mixture. About sowing, the seedlings were transplanted into 8 inum cake pans, 9 plants per pan. Drainage wa holes drilled in the bottom of the pans. Appl tobacco fertilizer were made as needed both befo planting to maintain vigorous growth. This tec plants to grow vigorously and develop good roo Seedlings were inoculated after developing f the pans. They were removed from the pans, free of soil, and the roots further macerate between the thumb and forefinger. Eight to 10 this way were placed upright in a beaker con plant of inoculum and allowed to soak for 2 o being transplanted individually into 4-inch clay remaining in the beaker was equally distributed the plants before firming the soil about them liberally watered with tap water after inocu mental fertilizer was included in the potting was applied during the remainder of the exp Greenhouse temperatures over the 13-month test from 75° to 110° F.
The plants were evaluated for their disease mateiy three weeks after inoculation. They w soil line, the outer tissues of the stem were the xylem, and the plants were visually rated following scale: Class Description 0 No apparent disease 1 Very slight vascular discoloration but n 2 Moderate to extensive vascular .discolorati yellowing, wilting and distortion
